Single-molecule observation of prokaryotic DNA replication.
Replication of DNA requires the coordinated activity of a number of proteins within a multiprotein complex, the replisome. Recent advances in single-molecule techniques have enabled the observation of dynamic behavior of individual replisome components and of the replisome as a whole, aspects that previously often have been obscured by ensemble averaging in more classical solution-phase biochemical experiments. To improve robustness and reproducibility of single-molecule assays of replication and allow objective analysis and comparison of results obtained from such assays, common practices should be established. Here, we describe the technical details of two assays to study replisome activity. In one, the kinetics of replication are observed as length changes in DNA molecules mechanically stretched by a laminar flow applied to attached beads. In the other, fluorescence imaging is used to determine both the kinetics and stoichiometry of individual replisome components. These in vitro single-molecule methods allow for elucidation of the dynamic behavior of individual replication proteins of prokaryotic replication systems.